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doubtful, of human congenital tuberculosis, which only the diligent search of 
pathologists has collected together, compared with such enormous numbers 
of children, at least one-seventh of which must have had the germ in them?" 

What is the cause of the strIking difference in the frequency of intra-uterine 
infection in man and in cattle? There is far more abdominal tuberculosis in 
cattle than in man. The placenta is only pervious to tubercle bacilli when it 
is itself tuberculous, and according to De Bruin, Klepp, and Fischer this 
results from tuberculous peritonitis and metritis, through the flow of lymph 
from the abdominal cavity to the Fallopian tubes which is set in motion by 
the ciliated fimbrire. 

The relative frequency of fcetal tuberculosis in cattle is therefore mainly 
ascribable to the peritoneal tuberculosIs, which is so typical of the disease in 
cattle. 

Tuberculosis of all diseases brings the human and veterinary practitioner 
into closest relatiomhip, but even as regards this disease the knowledge 
possessed by the one should not be taken by the other without reserve. 

Intra-uterine tuberculous infection in cattle is not of extraordinary rarity, 
as it is in the human subject, and it occurs much more frequently than the 
extreme opponents of Baumgarten's theory suppose. (Klein, Berliner 
Tt"eriirzt. Woch., Vol. XXVI., 1910, p. :%05.) 

TREATMENT OF SURRA BY ATOXYL AND 
ORPIMENT. 

HOLMES has recently obtained encouraging results in the treatment of cases 
of surra. The first experiment was carried out on the lines suggested by 
Laveran and Thiroux in the Annals of the Pasteur Instz"tute for February 
1908. The subject was a pony which was experimentally infected with surra, 
trypanosomes appearing in the peripheral blood on the tenth day after in
oculation. Four days later treatment was commenced. This treatment con
sisted in the alternate administration of atoxyl and tartar emetic, the former 
being given by subcutaneous injection and the latter in balls. 

This treatment was not successful, and in subsequent experiments orpiment 
was substituted for tartar emetic. Under the new treatment the first 
experiment was again a failure, trypanosomes reappearing on the thirteenth 
day after the treatment ceased. The plan adopted was as follows: On the 
fifth day after inoculation with a very virulent strain trypanosomes appeared 
in the peripheral circulation. The same day the pony received 50 cc. of 
4 per cent. solutIOn of atoxyl by subcutaneous injection, and on the next day 
but one '5 gramme of orpiment was administered in ~olus. After an 
interval of another day the injection was repeated, and after a similar interval 
the orpiment was again given. This was repeated until the animal had 
received five injections and five balls. Treatment was then stopped. No 
trypanosomes were discoverable in the animal's blood during the whole 
period of treatment, but, as stated above, they reappeared on the thirteenth 
day following the cessation of treatment. From this it was thought probable 
that the dose of orpiment had been too small. A second experiment was 
then carried out on similar lines with the exception that after a first dose of 
'5 gramme of orpiment the dose was increased to 2 grammes. This 
treatment was continued for twelve days, trypanosomes bemg present in 
small numbers during the first three, and absent there"fter until their 
reappearance on the twenty-eighth day after treatment was concluded. 
The subject in this experiment was old. and in poor condition. He had 
been previously treated with atoxyl and tartar emetic without success, and 
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at the time the atoxyl and orpiment treatment was commenced he was 
in a very advanced stage of the disease. 

A large number of experiments were then undertaken to decide on the 
requisite dose of atoxy!. It was found that solutions up to IS per cent. could 
be given intravenously and subcutaneously without ill effect; but it was also 
found that for horses a 4 per cent. solution was preferable, as it was 
more readily absorbed and caused less irritation at the seat of inoculation. 
By intravenous injection a horse can stand S·S grammes of atoxyl per 
soo lbs, body weight, and by subcutaneous injection slightly less than 
double this dose may be employed without toxic effects being produced. 
It was found unnecessary to administer large doses of atoxyl, about one 
quarter of the toxic dose being sufficient. This should have the effect 
of causing the disappearance of trypanosomes from the peripheral blood. 
In the event of a negative result the dose should be slightly increased 
and a second injection given. The solutions should be freshly prepared. 
The orpiment is best given in bolus, and after the animal has been fed. 
Care must be taken that the ball is not broken up in the mouth, and that 
the orpiment is well mixed with other ingredients. 

Acting on these !tnes, the treatment of ten animals experimentally infected 
was undertaken. The animals included two ponies, three rabbits, and 
five guinea-pigs. The general plan of treatment in all cases was that 
already outlined-the alternate administration of subcutaneous injections 
of atoxyl and orpiment in bolus at intervals of a day. The ponies received 
five injections of So cc. of 4 per cent. atoxyl and five balls each containing 
's gramme of orpiment. In the rabbits the doses were 3 cc. of I per 
cent. atoxyl and 13 milligrammes of orpiment; in the guinea-pigs half 
the dose of atoxyl given to the rabbits and 9 milligrammes of orpiment. 

These cases were all under observation for three months from the 
commencement of treatment without any trypanosomes being discovered 
in their blood, which was examined daily. 

One guinea-pig was subjected to a treatment consisting in giving one dose 
of atoxyl and one of orpiment a week before inoculation with surra. The 
inoculation was without effect. 

With the object of confirming the above results, and of testing the 
effect of the treatment when commenced at a more advanced stage of 
the disease, a fresh series of experiments was undertaken. In the case 
of some of the smaller animals treatment was commenced about three 
weeks after the inoculation and two weeks after the appearance of trypano
somes. Such a course was not possible in the case of the ponies treated, 
since they were poor and half starved. and had no power of resistance, 
succumbing very rapidly if untreated. With these animals treatment was 
commenced from one to four days after the appearance of trypanosomes. 
In this series of experiments seven guinea-pigs and two rabbits received 
the atoxyl and orpiment, treatment commencing a week or a fortnight 
after the appearance of trypanosomes. In no case were any trypanosomes 
found in the peripheral circulation after the first dose of atoxy!. In this 
fre;h series of experiments twelve ponies were used. Six of these animals 
received the atoxyl and orpiment treatment, and with success in the cases 
of three of them. One of these was a horse belonging to a regiment in 
which an outbreak of surra occurred, and in whose blood trypanosomes 
were found to be present. This animal received 100 cc. of 4 per cent. 
atoxyl and I'S grammes of orpiment at the usual intervals (the dose of 
orpiment being afterwards increased to 2 grammes) for about three weeks, 
trypanosomes disappearing at the commencement of treatment. About 
ten days after the cessation of treatment a relapse occurred, and further 
treatment with doses of ISO cc. of 4 per cent. atoxyl and 3 grammes of 
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orpiment instituted. This was continued for eighteen days. After this 
there was no further relapse. In the other two of the three successful 
cases there was no relapse at all, the treatment in one bemg alternatt: 
doses of 50 cc. of 4 per cent. atoxyl and I '5 to 2 gran,mes of orplment, 
and in the other doses of 30 cc. of atoxyl solution and 1'5 grammes of 
orpiment. 

Two of the batch of six treated with atoxyl and orpiment died under treat
ment, each showmg symptoms of severe colic about a fortnight after the 
commencement. 

In the case of one animal this treatment was not surcessful, trypanosomes 
appearing on the sixth day after the cessation of treatment. On the re
appearance of the trypanosomes the treatment was modified as fullows: A 
I per cent solution of tartar emetic in doses of 50 cc., oq,iment in doses of 2 

grammes, and a 4 per cent. solution of atoxyl in 100 cc. doses, were admini
stered in rotation on successive days for a period of a fortnight. This treat
ment effected a cure. 

One animal experimentally infected was subjected to the followmg treat
ment: Alternate doses of 25 cc. of I per cent. tartar emetic (intravenou;.ly) and 
300 cc. of sodium arsenite (strength not stated) in drench at intervab of a day. 
Trypanosomes disappeared at the commencement of tre~tment and remained 
absent until the sixth day after treatment ceased (eighteen days alter com
mencement). On their reappearance the animal was ;,ubjected to a treatment 
consisting of atoxyl, sodium arsenite, and orpiment, the drugs being gl\len on 
successive days and repeated twice after intervals of f' ur days. The doses 
in this case were 600 cc. sodium arsenite in drench, 2 grammes of orpiment, 
and 50 cc. of 4 per cent. atoxy!. This treatment was ,urc,-s;.ful. 

In another case the ,odium arsenite, tartar emetic, and or) ,iment treatment 
was applied without succes" but the combinatIOn of sodium arsenite, atoxyl, 
and orpiment effected a cure even when the animal was In an advanced stage 
of the disease. 

The latter treatment was successfully employed on an animal that received 
only one dose ~f at<lxyl and two 'each of s'ldlUm arsenite and orpiment. 

Attempts to effect a cure by giving from 20 cc. to 40 cc. of 10 per cent. 
atoxyl and from I to 2 grammes of orpiment on the same day proved unsuc
cessful j and, further, the alternate method failed when resorted to in these 
cases. 

These results show that cures may be effected by the method of Laveran 
and Thiroux even in advanced cases, though it does n(lt always succeed, and 
that all animals cannot tolerate the drugs. 

The combination of sodium arsenite, atoxyl, and orpiment appeared to be 
the most successful treatment. 

The discrepancy between the doses of orpiment given in these experiments 
and that employed by Laveran is accounted for by the fal t that the drug used 
contained 72 per cent. of white arsenic. 

A further series of experiments were carried out WIth a number of drugs 
used alone or in corn bmation, viz.: atoxyl, soamin, mercury, antimony, and 
arsenious acid. Tne toxic doses of these substances when administered in 
various ways were ascertained. 

It was found that arsenious acid is more toxic when administered in 
solution than in bolus. For ponies the toxic dose of solid arsenic is 2 to 3 
grammes and for horses 4 to 5. In solution a dose of I gramme is fatal 
to ponies weighing 250 lbs. 

Arsenious aCId W,IS found to be unsuitable for subcutaneous injections 
owing to its irritant nature, inflammation and necro,)s resulting. A pony 
weighing 220 lbs. died sixteen hours after receiving '75 gr3rnme. 

By intravenous injection it was found that '5 gralllme caused, symptoms in 
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a mule weighing 550 lbs., and 1 gramme caused very grave illness, colic, and 
paralysis in a hone weighing 900 lhs. 

Soamin was administered by the mouth to animals in doses of 20 grammes 
per 500 lbs. body weight without ill effect. Subcutaneously the same drug 
was found to be toxic in doses of 10 grammes per 500 lbs. 

Atoxyl is toxic in doses of about 10 grammes per 500 lbs. when admini
stered by the mouth, subcutaneous administration 01 the same dose also 
causing symptoms. 

Intravenously about 6 grammes per 500 lbs. is toxic. 
Having ascertained these doses, attention was directed to the following 

points :-
1. The effect of a single sub-toxic dose of atoxyl. 
2. Comparison of the results produced by drugs administered by different 

channels. 
3. The effect of varying the interval between successive doses. 
4. Effect of various combinations of drugs. 
A full sub-toxic dose of atoxyl alone cleared the circulation of trypano

somes for an average period of six days when given subcutaneously. 
Admilllstered by the mouth, the drug had no effect on the trypanosomes. 
Repeated subcutaneous injections of 4 per cent. atoxyl, both on consecu

tive and on alternate days, in doses of from 50 to 100 cc., had the effect 
of clearing the circulation for a time, but trypanosomes reappeared within 
a fortnight. 

Intravenously, either on consecutive or alternate days, in doses of 50 cc. 
of 4 per cent. solution, atoxyl was without permanent effect. 

Arsacetin (sodium salt of acetyl-amino-phenyl-arsenic acid) was found to 
be of about the same toxicity as atoxy!. 

Treatment was attempted using arsenious acid alone, either in ball or drench. 
Eight ponies and one mule received arsenic (in balls) in doses of I gramme 

per 250 lbs. body weight. In only one case was recovery apparently complete, 
there being no return of trypanosomes during five months. In all the others 
there was a reappearance within three weeks. 

Two ponies received arsenious acid in solution (800 and 1200 cc. of '1 per 
cent.), but there was no permanent result. 

Arsenious acid was administered to seven ponies in doses of from 1 to 2 

grammes, and in some cases 3 grammes, on alternate days, until eight doses 
had been given. In all these cases recovery was apparently complete, there 
being no reappearance of pard-sites during three months or more. The drug 
in each case was administered dUling paroxysms. One pony received only 
one dose of I gramme during the first paroxysm, and there was no reappear
ance of trypanosomes. Two other animals were each given four doses at 
intervals of one and four days respectively. Trypanosomes reappeared in 
each case. 

Administration of arsenious acid was of no use as a preventive measure. 
Chemically pure arsenious sulphide (orpiment) was tried on five animals, 

but without permanent effect. 
A number of ponies were treated with atoxyl and arsenic in varying doses, 

the drugs being administered alternately in some cases and together in others. 
Seven of thiS experiment failed, and in nine the treatment appeared to be 

successful. The first pony was treated during the second paroxysm with 
alternate doses of 50 cc. of 4 per cent. atoxyl and '5 gramme of arsenious 
acid at intervals of a day during a period of three weeks. Trypanosomes 
reappeared after the treatment ceased. Three other cases treated on the 
same general plan, but with doses varying from 50 to 100 cc. of atoxyl solution 
and '5 to 3 grammes of arsenic, also relapsed. A fifth pony received only three 
doses of each. 
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Treatment on four consecutive days with doses of atoxyl and arsenic 
together had no lasting effect. Some of these ponies had had prevIous treat
ment with atoxyl alone, and had acquired a resistance to the drug. Nine 
cases were treated with apparent success by the "intermittent alternate" 
treatment. The doses in these cases varied from 30 to 100 cc. of atoxyl 
solution and from '5 to 3 grammes of arsenic according to the body weight, 
five doses of each drug being given. 

The following is the most successful treatment attempted, proving success
ful in twelve out of sixteen cases :-

A dose of arsenious acid solution varying from 300 to 600 cc. was adminis
tered during a paroxysm. ThiS was fvllowtd on consecutive days by a dose 
of atoxyl solution of from 30 to 50 cc. and by a dose of arsenious acid ('75 to 2 

grammes) in bolus. These three were repeated once or twice with intervals 
of four days, and once after eight days. The animals all stood the treatment 
well, and rapidly improved in conditIOn. In no case were the animals under 
observation after treatment for a period of less than seven months. 

The effect was tried of a smgle dose of soamin alone. Five animals were 
used, and the dose varied from 60 cc. of 4 per cent. to 100 cc. of 10 per 
cent. solution. There was recovery m one case only. A pony that received 
the latter dose became very ill, but finally made a complete recovery (eight 
and a half months). Another pony receiving 100 cc. of 4 per cent. solution 
died the following day. Fifty cc. of 4 per cent. soamin administered at 
jntervals of three days, four doses being given, was without la;ting effect. 
By the mouth soamin is without any influence Oil the course of the disease. 

Snbcutaneous injections of corro"ive sublimate in single and repeated doses 
were not successful, and the combmation of mercury with atoxyl was inferior 
in results to treatment by atoxyl alone. 

Two ponies received 100 cc. of I per cent. solution of potassium-antimonyl
tartrate during paroxysms, but trypanosomes reappeared in about a week. 
A third pony was suhmitted to treatment for a period of six weeks, receiving 
doses at mtervals until 9 grammes had been given. This treatment, too, was 
also unsuccessful. 

The antimony salt given in bolus is without any effect. 
Treatment with tartar emetic and mercury failed to cause the permanent 

disappearance of trypanosomes from the blood in two cases. Similarly, 
alternate treatment, at intervals of a day, with atoxyl and tartar emetic was 
without permanent result. One pony submitted to this treatment received 
during SIX weeks 200 cc. of 4 per cent. atoxyl, 620 cc. of 1 per cent. tartar 
emetic, and 525 cc. of 2 per cent. tartar emetic; trypanosomes reappeared 
in the blood a month after treatment ceased Tartar emetic and arsenious 
acid used alternately gave no permanent result. 

One pony treated during the second paroxysm with atoxyl, arsenic, and 
tartar emetic showed no reappear ,nce of trypanosomes during twelve 
months. The cure was probably effected by the atoxyl and arsenious acid. 

A combination of tartar emetic, arseni()us acid solution, and arsenic had 
[10 permanent effect. 

Sodium-antimonyl-tartrate in doses of from 50 cc. of I per cent. solution 
to 100 cc. intravenously or subcutaneously did not effect a cure. In the 
latter case symptoms of colic appeared, together with swelling at the seat of 
inoculation. 

Aniline-antimonyl-tartrate subcutaneously, and lithium-antimonyl-tartrate 
subcutaneously and intravenously, caused illness of the animals treated, but 
their effect on the trypanosomes was very tt'mporary. 

Atoxyl given by the mouth is of no value, and continuous treatment by 
~ubcutaneous or intravenous injection causes only a temporary disappearance 
of the trypanosomes. 

ABSTRACTS. 
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ABSTRACTS. 

Soamin appears to be as toxic as atoxyl when injected subcutaneously, but 
less toxic when given by the mouth. 

Mercury and antimony salts have little effect on the course of the 
disease. 

Arsenious acid caused a complete disappearance of trypanosomes in eight 
out of ten cases. In a few cases (not described) the animals showed such 
intolerance to the drug that treatment was discontinued. 

Arsenious acid and atoxyl were used in thirty-two cases. These animals 
were divided into two batches of sixteen each, and the treatment was 
different for each batch. The first series of cases were treated with atoxy) 
and arsenic, given alternately at intervals of one day, each receiving five 
doses of both drugs. Seven of these animals had a relapse and nine were 
cured.! The treatment to which the second batch were submitted consisted 
of arsenious acid (Lceffler and Rueh I per IOOO?) given as a drench, atoxy1 
subcutaneously, and arsenious acid in bolus given on consecutive days. The 
object of this treatment was to brIng the arsenious acid solution and atoxyl 
into the circulation at the same time, and also it was thought probable that 
there would be greater toleration of the drug. (Captain J. D. E. Holmes. 
The Journal of Tropical Veterinary Science, Vol. IlL, p. 434; Vol. IV ... 
p. 286; and Vol. V., p. 1.) 

THE MORPHOLOGY OF THE MICRO-ORGANISM OF 
BOVINE PLEURO-PNEUMONIA. 

THE experiments of Nocard and Roux, and later those of Dujardin-Beaumet7. 
showed that the organism of contagious bovine pleuro-pneumonia belongs to 
the group of bacteria which are so small that they pass easily through 
Berkefeld and Chamberland filters which are efficient for the arrest of 
ordinary micro-organisms. For this reason the term "filtrable" has been 
applied to the viruses, and because of the impossibility of seeing the 
organisms, and still more of making out their morphology, they are also
called "invisible" and "ultra-microscopic." 

Nocard and Roux were able by the collodion sac method to cultivate 
the pleuro-pneumonia virus in broth inoculated with a trace of lung lymph 
which had been passed through a Berkefeld filter. 

After several days' incubation in the peritoneal cavity of rabbits they 
found that a faint turbidity had made its appearance in the broth. Tbis 
turbidity was certainly due to the pre~ence of micro-organisms, since the 
broth in control sacs remained perfectly limpid. Microscopic examination 
of the turbid liquid, whether stained or unstained, revealed only some 
extremely small granules, which were so minute that their exact shape could 
not be determined. 

It was found possible to carryon the culture so obtained in series, each 
sub-culture having the same physical characters and retaining its fun 
virulence. 

Later, the same authors and Dujardin-Beaumet2r were enabled to dispense 
with collodion sacs owing to their discovery of a liquid medium, with a basis 
of serum, in which the organism grew well when placed in an incubator. 

This was the state of affairs when M. Bordet, Director of the Pasteur 

1 The author here states that there are included in this series some animals previously stated 
to have been treated with atoxyl and orpiment, and that they have been included here because
the orpiment contained 95 to 97 per cent. pure arsenious acid. There is no indication given as
to which animals are referred to, and the strength of the orpiment was previously giIVen as 72: 
per cent. free arsenic. 
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